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Abstract 
Wind energy is one types of renewable energy and it does not cause pollution. Therefore, presently, there is the technological 
development of applying wind energy for the electricity generation. Wind energy is used to replace fossil energy such as oil and 
coal, causing environmental pollution.  Moreover, Thailand has promoted the studies of wind energy application to generate 
electricity. Nowadays, there is number of small and medium wind turbines used for electricity generation for buildings, houses 
and small communities.  Since Thailand is located in the tropical climate,  the buildings, houses and industrial facilities prefer 
installing roof ventilators to vent hot air out of the roof. Therefore, the author proposed the roof ventilator system equipped with a 
small direct current electric generator.  A 18-watt DC generator was installed in 24-inch roof ventilator and carry around rotation 
of the generator by gear to the rotation axis of roof ventilator. The results of the study were found that roof ventilator would 
begin to generate a voltage of 0.2 - 0.3 volt at wind speed of 0.5 meters per second. When the wind speed is higher than 2 meters 
per second, it would produce about 3.5 volts. However, when connecting the voltage produced by the generator to the DC Step-
Up Converter, it was found the wind speed of 5 meters per second. DC generators can produce a voltage of 3 volts. With the DC 
Step-Up Converter, the voltage would increase to approximately 12 volts and can the current to 220 mA, which is sufficient level 
to work with light-emitting diode lamp. In sum, the system of roof ventilator with a small DC generator could be applied to 
generate electricity for various households.  
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
 Keywords: Roof ventilator; DC generator; Electricity generation 
1. Introduction 
Wind energy is a renewable energy which can be adapted for many uses such as water pumping, domestic air  
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ventilation, and electricity generation because wind is clean energy without any pollution to environment. It is 
continual used unlimitedly in the world. There are many technology developments to adapt the wind energy to 
generate the electric current in Thailand and foreign countries to replace the energy from fossil, which is affecting 
the environment, such as oil, or coal, etc. Especially in European countries, there are windmills to be the great 
equipment to generate the electric current with many capacities (Megawatt: MW). Meanwhile, in Thailand, the wind 
energy creation is supported and studied about how to adapt the wind energy to be the electric current. The middle 
size and small size of windmills are used for electric current generation. The wind energy in Thailand is not so high 
because the average wind power is in class 3, or about 6.4 meters/second (m/s) at the height of 50 meters (m) in the 
area of eastern coast of Southern Thailand and the hills in Western Thailand from upper Southern to Lower Northern 
Thailand. The average efficiency of wind power in from class 1.3 - class 2, or 4.4 m/s at the height of 50 m. along 
the Easter coast and Western coast of Southern Thailand (Department of Energy Development and Promotion, 
2009). Regarding to the geography of Thailand where is located in tropical zone, air ventilation balls are installed at 
the roof of houses, buildings, and factories to release the air. Also, air ventilation ball can turn around at the lower 
speed. From the mentioned topics, there is a concept to study the probability to adapt the air ventilation balls on the 
roof to connect with Direct Current (DC) generator to generate electric current. The air ventilation balls will turn the 
wind energy into the kinetic energy to drive the generator. The obtained electricity will be tested with other 
electricity for further process. 
2. Objective 
To develop roof ventilator with DC generator for electricity generation. 
3. The application of wind energy 
In Thailand, from the past to present, there are various adaptations of wind energy but there are 3 popular 
adaptation procedures.   
1. Water pumping or water push-up. The wind energy is obtained from the windmill with the horizontal axis to 
move the water pumper to collect the water for agriculture or animal farm. This procedure seems to happen in rural 
area with no electricity. The elements of the windmill are simple to create. Water push-up will gain water from the 
kinetic energy from the windmill for the salt pan.  
2. Electric current generation by windmill to turn the kinetic energy from wind into mechanical energy and use 
the mechanical energy to move the rotor of electric generator (Division of Renewable Energy, 2014; Ratchasak, 
2014). When the rotor moves through the magnetic fields, electric pressure will happen at the magnetic coil. The 
current depends on wind and the electric power of the generator. Generally, there are 2 types of windmills regarding 
to the axis. These are Horizontal Axial Wind Turbine (HAWT); the axis will be parallel to the wind current such as 
Sail rotor and Propeller as shown in Figure 1, and Vertical Axial Wind Turbine (VAWT); the axis will be 
perpendicular to the wind current and the world such as Darrius and Savonius as shown in Figure 2. 
Fig. 1a-b Horizontal Axial Wind Turbine 
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Fig. 2a-b Vertical Axial Wind Turbine 
 
3. Air ventilation ball on the roof of buildings. The ball will be spin by wind blow to ventilate the heat under the 
roof or in the building. The temperature in the building will be 4-5 Degree Celsius reduced. The ventilated heat 
depends on the rate of the ventilated balls. For example, the ventilated balls with 24 inches diameters with the wind 
speed 15 kilometers/hour (km/h) can ventilate 6,807 cubic meters/hour (m3/h) . Or at the wind speed 25 km/h, the 
ventilated ball can ventilate 8,512 m3/h (Technology Transfer and Dissemination, 2014). There are 2 parts of 
ventilation ball. First is ventilated part made from Aluminum. And second part is the base of ventilated ball. The 
shape is alike the roof as shown in Figure 3. 
 
Fig. 3 Roof ventilator 
 
4. The application of roof ventilator for electricity generation 
Nowadays, there are many researchers who find the way to develop the air ventilation balls by using the ball to 
generate the electric current. There are external elements such as electric coils, permanent magnet, and small electric 
generator to install in the air ventilation ball. Or even adapt the air ventilation ball to move faster to stimulate the 
rotor. The examples are as follow.  
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Ponnson, Naebboon. (2014) develops a prototype of a magnetic levitation rooftop turbine ventilator through 
redesigning a standard rooftop ventilator by re-arranging positions of the rotor and the stator and integrating the 
magnetic levitation system to assisting support weight of turbine body. 
Ming et al. (2013) develops coreless stator AFPM (Axial Flux Permanent Magnet) generator which is driven by 
the rooftop ventilator. The generator consists of discs for the rotor and the stator geometry. The stator disc is 
sandwiched between two rotor discs and the magnets in the two opposite rotor discs may be placed N-S 
arrangements. 
Sirichai. (2011) develops the roof ventilator by adding three phase synchronous generator for voltage generating. 
The construction contains low flux density permanent magnet in rotational part and the three phase winding stator 
install at the ventilator base. When the ventilator rotate, the flux of the permanent magnet rotor part is moving across 
the air gap and induced the ac. voltage in the three phase stator winding. 
5. Methodology 
The research process of roof ventilator application for electricity generation are as below.  
1.To design the air ventilation ball to generate the electric current, the concept was designed to modify the 
ventilated ball with the diameter 24 inches to install the 18 watts DC generator. The simple process and cheapest 
expense are considered, and the DC generator will also not close the ventilated holes. For further purposes, the DC 
generator is connected to ventilated ball and also connects to external battery charger to supply the electric current 
for Light Emitting Diode (LED) lamp as shown in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Roof ventilator for electricity generation system design 
 
2. Install DC generator in the air ventilation ball and generator in the ball close to the axis. Put the gear in the 
proportion 1:4 to the air ventilation ball axis and rotor axis of the electric generator to allow the movement of 
electric generator axis while the wind blows the ventilation balls. 
3. From the results of the invented air ventilation balls, the balls cannot generate the sufficient electric voltage for 
the batteries charger. So, the DC step-up converter must be added to increase the electric voltage. The DC step-up 
converter using Astable Multivibrator Circuit  by Timer Integrated Circuit (IC) No. LM555 to create the square 
wave signal and bias to transistor for convert DC voltage from DC generator to the square wave signal. The high 
voltage square wave signal made by Step-up Transformer. And convert the high voltage square wave signal to be the 
DC voltage again by Bridge diode. 
 
Roof ventilator 
Battery charger 
LED Lamp 
DC. Generator
12 V Battery 
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Fig. 5 DC generator installation in the roof ventilator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6 DC step-up converter schematic 
6. Results 
1. The results of air ventilation balls with DC generator comparing to the wind speed stated that the air 
ventilation ball will create the electric current at wind speed 0.5 m/s. At the maximum speed at 2 m/s, the air 
ventilation ball can create 3.5 volt of DC voltage. The results of average of DC voltage at the wind speed are shown 
in Table 1. 
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Table 1 The average voltage from DC generator at different levels of wind speed. 
Wind speed (m/s) DC Voltage (V) 
1 1 
2 2 
3 2.5 
4 2.8 
5 3 
 
2. The results when the DC step-up converter is added to air ventilation balls found that DC step-up converter can 
made the high voltage as shown in Table 2. When the DC step-up converter was connected to 12 volt batteries 
charger with air ventilation balls and record DC voltage, the results of the DC voltage from DC step-up converter 
and the electric current to the batteries charger are shown in Table 3. 
    
Table 2 The voltage from DC generator and the voltage from DC step-up converter without load 
Voltage  from DC generator (V) Voltage from DC step-up converter without load (V) 
0.5 1.54 
1.0 3.56 
1.5 5.66 
2.0 8.74 
2.5 11.53 
3.0 14.35 
 
 
Table 3 The voltage from DC generator, the voltage from DC step-up converter, and electric current to the batteries charger. 
Voltage from DC generator(V) Voltage from DC step-up converter, connected with 
batteries charger (V) 
Electric current to the 
battery charger (mA) 
0.5 - - 
1.0 1.25 20 
1.5 3.42 62 
2.0 7.35 135 
2.5 10.11 180 
3.0 12.34 220 
 
7. Conclusion 
This study is to adapt the air ventilation ball to generate the electric current. It is to study the probability to use 
the small DC electric generator to install in the ball by adapting, adding the element for electric current with least 
effect of the movement of the ventilation balls.  
The results of the study were found that roof ventilator would begin to generate a voltage of 0.2 - 0.3 V. at wind 
speed of 0.5 m/s. When the wind speed is higher than 2 m/s, it would produce about 3.5 V. However, when 
connecting the voltage produced by the generator to the DC step-up converter, it was found the wind speed of 5 m/s. 
DC generators can produce a voltage of 3 V. With the DC Step-Up Converter, the voltage would increase to 
approximately 14.32 V. and can supply electric current to 220 mA, which is sufficient level to work with Light 
Emitting Diode lamp.  
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The results of this study showed that the current generator installation cannot create enough electric current for 
domestic use. Also, the processes were still complicated because the process needs to add more electric voltage for 
the use such as 12 volt Light Emitting Diode lamp which is the safest electricity. 
8. Suggestions 
This study provides suggestions as follows:  
To install the air ventilation ball to generate electric voltage, the wind’s speed must not less than 5 m/s for 
continual usage. 
The adaptation of air ventilation ball with DC generator can generate the electric current for home use but there 
must be the installation of additional a set of DC step-up converter to made high voltage for the electric appliances. 
The design and installation of the air ventilation ball and electric generator should be developed for generate 
more electric voltage to avoid using the DC step-up converter. And the ventilation ball can generate the electric 
current with low speed wind for install on the roof of buildings or houses. 
 
Acknowledgements 
We would like to show our deepest gratitude to Suan Sunandha Rajabhat University for giving us the opportunity 
and scholarship to do this research. 
References 
Department of Energy Development and Promotion. (2009). Wind energy potential in Thailand. Alternative Energy Journal, April, 86-114.  
Division of Renewable Energy, Electricity Generating Authority of Thailand. (2014). Wind power. Retrieved December 14, 2014, from  http:// 
www3.egat.co.th/re/egat_wind/pdf_wind/ wind_energy.pdf 
Ming C. H., David K. J., Huann M. C. (2013). The Development of a New Type Rooftop Ventilator Turbine. Scientific Research, Engineering. 5, 
16-20   
Ponnson K., Naebboon H. (2014). A magnetic levitation rooftop turbine ventilator: A case study for wind micro-generation. International 
Journal of Innovative Research in Science, Engineering and Technology. Vol. 3, Issue 4, April 2014, 11425-11434 
Ratchasak. S. (2014). Electricity generation from wind turbines. Retrieved December 10, 2014, from  http://www.teacher.ssru.ac.th/ratchasak/ 
file.php/1/wind_1.pdf 
Sirichai D. (2011). An electric generator driven by a roof ventilator. 9th Eco-Energy and Materials Science and Engineering Symposium. Energy 
Procedia 9. 2011, 147 – 158 
Technology Transfer and Dissemination, Department of Energy Development and Promotion. (2014). Roof ventilator. Retrieved December 12, 
2014, from http://www.region11.energy. go.th/AKKaSan/ Documents/Document22.pdf  
 
